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UNITED STATE$ ATENT OFFICE 

2,601,;089 
SHIFT EGISTEI CIRCUIT 
Willitm Henry uvr, Est Orange, N. ., s- 
signor o nre CIculing chne Com- 
pany, Oraage, N. J., a corporation of Delawrc 
A991icaio A9r î3, 1951, SerVal No. 220,846 
3 Claires. (CI. 250--27) 
1 
This invention relates to electronlc compuer 
and more particrly to improved shff reiser 
circuits herefor. 
OEn known compuers, sable 
are arranged serially in such manner, ha on he 5 
occrence of a shff or adwuce ignal, each 
rigger a is set fo the state in which the ex 
9recedg paoe sood 9rior o the oçcrence of 
said nal. For example, 
alternate sçes of each rigger pair may repre- 10 
sent the ba OEgi zero and one,  which 
tance, the said avance snal affecte he hif- 
g of each dig-it o he nex succeeding ïiggm" 
pa of the sertes. 
Heretoïore, arrangements 
been uatfactory in ha dcu]y was 
obag-a positive, accuae tasfer from a tiret 
trigger pa. to a second paoe when sv«i t pa.r 
was iselï being shffed o the opposie swte under 
control of a previous rigger pair or an inpu 20 
signal. 
e principal òbjec òf he invention, here- 
fore, is the rovisionof an 
ype volved wch overcom  he disavanage 
of he prior art circuits. 
According te .the invnïon each trigger Rah- of 
a seril .arra  Rrovided -with a pair o puller 
tubes oReraed selecively fo set the trigger d- 
ferentilly, said Ruller tubes beg nermaly dis- 
abled but being enabled Reriodic!ly ïor short 
Reriods of rime by an dvance or shot signal. 
Each pu]let is conuected with an ouput of the 
next preceding trigger Rait through an C net- 
work which prodes a te cotant that  large 
vih respect fo the duration of the advance signal. 35 
Th arrangement resuls in that the states of the 
ooERuts o the next Rreceding trigger Ra Rrior 
fo said advance signal are contro!ling the Rler 
bes when said sial enables the latter, and 
positive, ccurate shEting is eected. 40 
A moded ïorm of the invention provides a 
dual Ruller tube arrangement whih requires but 
a sgle inRut Ie, the two tubes beg so inter- 
connected as always fo mainta opposite states 
of conduction. 
Other obects and features o the invention wi!l 
become apparent from the following description 
vheu read in the light of the attached drawings 
of vhich 
g. 1 is a block diagram which illustrates the 0 
RrciRle of the vention. 
Fig. 2 is a schematic wirg diagram which 
illustrates the detafls oï a section of Fg. i. 
Fig. 3 is a schematic wing diagram silar 
to Fig. 2 but fllustratg a slightly dierent way 55 
of applyg cotrol pses theto. 

2 
Fig. 4 is a curve diagram vhich illustrates the 
mode of operation öf the-means of the invention. 
Fig. 5 is a schematic wiring diagram of a modi- 
fied form of the invention wh.ich requfl.es but a 
single input line. 
leferring te Figs. 1 and 2 there is fllustrated 
a sertes of serially connected stable trigger tube 
pairs TP, TP2, etc. each controlled by a pair of 
puller tubes P, P2, etc. The triger tube inputs 
are connected in the usual fashiou to the plates 
of the puller tubes, so that potentisl drops at the 
latter set and reset the triggers. The pu]let tube3 
are triodes having their cathodes connected to a 
source of positive -potential, say ÷10 volts, said 
positive potential being relieved periodically by 
negative advance or shift pu]ses A of equal poten- 
tial magnitude. The advance pulses A are of 
short duration, for example, 5 micro-seconds. 
The eutput line Z or I' of each trigger tube may, 
fcr convenience of description, be assumed fo be 
0 volts or --20 volts dependin on the setting of 
the trigger. Preferbly, a zero volt potential on 
line Z indicates tht the trigger pair is set to rep- 
resent binary 1. Each output line Z and I' is 
connected with the grid of a puller tube P asso- 
ciated with the next succeeding trigger pair 
thïough a resistor   and a line dI or dit A con- 
denser  connects each line dl and dZ' with 
ground. Each combination of a resistor  and 
a condensel-  provides a tflae constant which 
affects the rate of refiection of potential changes 
of line Z or I' on the associated line dZ or 
Preferably the values of these components are 
chosen to provide a rime constant which is large 
with respect to the duratïon of the advance pu]ses 
A but smatler than the interval of rime between 
successive shift puises. For example, the values 
shown in Fig. 2 provide a rime constant of 40 
micro-seconds. Vith this ime constant, only 
very smal peïcentage of a potentia! change of 
line I or !' is refleted on the associated line 
or di' during the rime span (5 micro-seconds) 
of an advance Pu]se A. 
The operation of the circuit is as follows. 
Assuming that trigger TP (Fig. 2) has been 
set to represent binary 1 by any suitable means, 
and is reset fo represent binary 0 on the occur- 
rence of an advance pu]se A, the potential of the 
output line Z of said trigger drops from 0 volts 
fo --20 volts, and the potential of the output line 
I' thereof rises in potential from --20 volts fo 
0 volts, all as shown af point x in Fig. 4. The 
potentials of the associated lines dZ and dZ' which 
were the saine as those of lines I and !' prior to 
the advance pulse, however, do not immediately 
ïollow the excursions of the latter but rather fol- 
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low the characteristic exponential paths indi- 
cated in Fig. 4. This results in that only very 
small potential changes take place on lines dI 
and dI' during the rime span of the advance pu]se 
A. On the occurrence of the advance pu]se, the 
potentials of the cathodes of the pu]ler tubes P2 
are reduced to 0 volts and the tube associated 
with line I which is af 0 volt potential, conducts. 
The pu]ler tube P2 associated with line dI' which 
is at --20 volts, remains cut off. It will readily 
be seen that the conducting and non-conducting 
states of the puller tubes are hot affected by the 
small changes in the potentials of lines I and 
OE' during the rime span of the advance pu]se. 
The conduction of the puller tube associated 
with line dI lowers the potential of the plate 
thereof and trigger pair TP is set to represent 
a binary digit 1. 
It will be seen, therefore, that there has been 
provided a circuit for positively shifting the set- 
ring of a serially connected trigger pair fo the 
next succeeding trigger pair while the setting of 
the first said trigger pair is being changed. 
leferring now fo Fig. 3 there is illustrated 
a slighNy different arrangement from hat shown 
in Figs. 1 and 2. Here the cathodes of the puHer 
tube pairs are connected fo a source of steady 
posikive potential which may conveniently be 
÷I0 volts and pu]ses A' which may fise 20 volts 
from a --20 volt level, are applied periodically 
fo the condenser   of each IC network ,  . 
The operation is as follows. 
Assuming that line I is ai 0 volts and Hne 
I' is ai --20 volts, both pu]let tubes are cut off. 
The occurrence of an A' pu]se, however, raises 
the potential of line I toward ÷20 volts. When 
çhis line reaehes ÷i0 volts, the associated pu]let 
conducts and the potential of its plate drops, 
setting the associated trigger pair. Line dI' 
which bas a potential of --20 volts is raised fo 
0 volts but its tube does hot conduct due to the 
positive potential on its cathode. I-Iere again, it 
is the potential of the lines I and I' prior to the 
A-pu]se that is controlling, the change in the 
potentials of said lines I and I' due fo change 
in the setting of a previous trigger hOt affecting 
ihe operation of the pu]ler tubes. 
In some instances, only one input line ï may 
be provided for each puller tube pah'. This is 
illustrated in Fig. 5 wherein the puller tubes are 
shown as pentodes having their cathodes ground- 
ed and their suppressor grids commonly con 
nected with a source o£ pu]ses A' which rise 20 
volts £rom a --20 volt potential. One puller tube 
has ifs control grid cormected by a line ai and 
an RC network 10, Il, with the input line I. 
The control grid o£ the other tube is connected 
to the center point o£ a voltage divider which 
extends between sources o£ negative and positive 
potentials, in the present instance, - and --100 
volts. The positive leg o£ this voltage divider is 
sectioned as shown and the screen grid of the 
other pu]let tube is connected thereto. 
The arrangement is such, that if the puller 
tube associated with line dI is conducting, the 
connection between ifs screen grid and the con- 
trol grid o£ the other puller tube lowers the po- 
tential of said control grid and cuts off the latter 
tube. When the former tube is cut off the con- 
trol grid of the latter tube is af 0 volt potential 
and said latter tube may conduct. Iqormally, 
both tubes are cut off by the --20 volts which 
are impressed on their suppressor grids. Pu]ses 
A', however, remove this cutoff factor, leaving 
th tubes under control of the potential o£ line 

4 
dI. If line dI is at the low potential of --20 volts, 
the puller tube associated therewith remains cut 
off and through the connection between ifs screen 
grid and the control grid of the other tube, said 
5 other tube conducts. If line dI is af the high 
potential of 0 volts, the tube associated there- 
with conducts. Conduction of either tube sers 
the associated trigger pair the saine as described 
above. Again, it is the potential of line I belote 
10 the occurrence of the A' pu]se which controls 
the operation of the puller tubes, a change in 
the potential of said line that occurs coinciden- 
tally with said pu]se, not affecting the operaion. 
In the just described pentode arrangement 
15 only one output of a trigger pair is utilized; how- 
ever, both outputs are shown as they may be 
utilized to operate triode pullers as described 
above or pentode pu]lers not interconnected for 
alternative conduction. 
20 It is to be understood that the potential leve!s 
and the values of the several circuit components 
utilized in describing and illustrating the inven- 
tion are only by way of example and that changes 
therein to fit individual requirements do not con- 
25 stitute departures from the inventive concept. 
While there are above described but a limited 
number of embodiments of the invention, it is 
possible fo produce still other embodiments with- 
out departure from the inventive concept above 
30 disclosed, and if is, therefore, desired that only 
such limitations shall be imposed on the 
pended claires as are stated therein, or required 
by the prior art. 
I claire: 
1. In a circuit of the class described, the com- 
bination of a plurality of serially cormected trig- 
ger tube pairs, a pu]let tube pair for each trigger 
pair fo set and reset the latter, means normally 
maintaining said pullers cut off but permitting 
LIO conduction periodically for short intervals, con- 
necting means between each pu]let pair and the 
preceding trigger pair fo effect conduction of one 
puller and maintain the cut-off state of the other 
during said short intervals in accordance with 
45 the setting of said preceding trigger pair, and a 
rime constant network in each connecting means 
fo suppress the effect on the pu]lers of a change 
in the setting of the said preceding trigger dur- 
ing a said interval. 
50 2. In a circuit of the class described, the com- 
bination of a plurality of serially connected tri.g- 
ger tube pairs, a pu]let tube pair for each trigger 
pair fo set and reset the latter, mcans normally 
maintaining said pu]lers cut off but permitting 
55 conduction periodically for short intervals, and 
an RC network between the outputs of each trig- 
ger pair and the inputs of the next succeeding 
puller pair, each RC network providing a rime 
constant which is large with respect fo said short 
60 intervals. 
3. In a circuit of the class described, the com- 
bination of a plurality of serially connected trig- 
ger tube pairs, a puller tube pair for each trigger 
pair to set and reset the latter, means normally 
65 maintaining said pullers cut off but permitting 
conduction periodically for short intervals, said 
means being applied fo the cathodes of the pu]l- 
ets, and an RC network between the outputs of 
each trigger pair and the inputs of the next suc- 
70 ceeding pu]let pair, each IC network providing 
a rime constant which is large with respect to 
said short intervals. 
4. In a circuit of the class described, the com- 
bination of a plurality of serially connected trig- 
75 ger tube pairs, a pu]let tube pair for each trigger 
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pair to set and reset the latter, means normally 
maintaining said pullers cut off but permitting 
conduction periodically for short intervals, and 
an RC networ] between the outputs of each trig- 
ger pair and the inputs of the next succeeding 
puller pair, each RC networl provlding a rime 
constant vhich is large with respect to said short 
intervals, .said means being applied to the con- 
densers of said RC netvorls. 
5. In a circuit of the class described, the com- 
bination of a Plurality of serially connected trig- 
ger tube pairs, a puller tube pair for each trig- 
ger pair to set and reset the latter, means nor- 
mally maintaining said pullers cut off but per- 
mitting conduction periodically for short inter- 
vals, the inputs of said pullers being connected 
to the outputs of the next preceding trigger pair, 
one puller (of each pair) being made conductive 
at each said interval in accordance with the set- 
ring of the preceding trigger pair and setting its 
associated trigger pair fo the state of the former, 
and a rime constant networ] in the input of each 
puller to suppress the effect of a change in the 
state of the preceding trigger pair during a said 
interval. 
6. In a circuit of the class described, the com- 
bination of a plurality of serially connected trig- 
ger tube pairs, a pair of pentode pulter tubes for 
each trigger pair, to set and reset the latter, 
means affecting the suppressor grids of the puller 
tubes to maintain the latter cut off, said means 
allowing conduction periodically for short inter- 
vals, and an RC networ] connecting the control 
grid of one puller of each pair with an output of 
the next preceding trigger pair and having a 
time constant vhich is large compared with a 
said interval, the control grid of the other 
puller of the pair being connected to the screen 
grld of the lrst tube to cut off the said other 
tube vhen the lrst tube is conducting and allow 
conduction vhen said lrst tube is cut off. 
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7. In a circuit of the class described, the com- 
bination of a plurality of serially connected trig- 
ger tube pairs, a pair of pentode puller tubes for 
each trigger pair to set and reset the latter, 
5 means affecting the suppressor grids of the pull- 
ers to maintain the later .cut off, said means per- 
mitting conduction periodically for short inter- 
vals, one output of the preceding trigger pair be- 
ing connected to the control grid of one tube of 
lo each puller pair, .to cut off or allow conduction of 
said tube in accordance ith the setting of said 
preceding trigger, and a rime constant network 
in said control grid connection to suppress 
 changes in the potential thereof during a said 
]5 interval due .to a change in the state of said 
preceding trigger pair, the control grid of the 
other puller of the pair being connected to the 
screen grid of the flrst tube to cut off the said 
other tube when the flrst tube is conducting and 
20 allow conduction when said flrst tube is cut off. 
8. In a circuit of the class descrfbed, the com- 
bination of a plurality of serially connected trig- 
ger tube pairs, a pair of pentode puller tubes for 
each trigger pair to set and reset the latter each 
25 puller pair being interconnected to cut off the 
second vhen a flrst conducts, means fo maintain 
all pullers cut off, said means permitting conduc- 
tion periodically for short intervals, a connection 
between each flrst puller tube and an output of 
30 the preceding trigger pair to cut off or allow con- 
duction of said flrst tube in accordance with the 
state of said preceding trigger, and a rime con- 
stantnetwork in said connection to suppress $he 
effect on said flrst tbe of changes in the state of 
said preceding trigger during a said interval. 
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